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Overview

Hurricane Forecast Socio-Economic Working Group
Benefits of Improved Hurricane Forecasting
Current Research

– Hurricane Forecast Improvement Project
– Communicating Hurricane Information
– Warning Decisions: Extreme Weather Events



Hurricane Forecast Socio-Economic
Working Group



Benefits of Improved Hurricane
Forecasting
• What is the value to households of potentially

improved hurricane forecasts?
• Stated-preference method

– Stated Choice (conjoint analysis)

• Implementation – Betty Morrow
– Miami, FL – September 4, 2008
– 80 subjects



Benefits of Improved Hurricane
Forecasting

• Survey Outline
1. personal impact / vulnerability
2. perceived risk
3. preparation for hurricane
4. evacuation decisionmaking
5. likely impact on household
6. hurricane forecasts

 attributes
 perceived accuracy

7. improved hurricane forecasts
 attributes
 choice sets

8. current hurricane forecasts
9. socio-demographics





Choice Set Attributes and Levels

Level
Time of

expected
landfall

Maximum
wind speed

Projected
location of

landfall

Expected
storm
surge

Increase in
Annual
Cost to

Your
Household

Currently
accurate to

within
(baseline)

8 hours 48
hours in
advance

20 miles per
hour 48 hours

in advance

100 miles 48
hours in
advance

plus or minus
8 feet of

height above
sea level 48

hours in
advance

$12

Intermediate
Improvement 6 hours 15 miles per

hour

80 miles 48
hours in
advance

6 feet of
height above

sea level
$24

Maximum
Improvement 4 hours 10 miles per

hour

65 miles 48
hours in
advance

4 feet of
height above

sea level
$48



Program C

Time of
expected
landfall

Maximum
wind speed

Projected
location of

landfall

Expected
storm
surge

Increase in
Annual
Cost to

Your
Household

20 miles per
hour 48 hours

in advance
$12

80 miles 48
hours in
advance

4 hours
4 feet of

height above
sea level



Program D

Time of
expected
landfall

Maximum
wind speed

Projected
location of

landfall

Expected
storm
surge

Increase in
Annual
Cost to

Your
Household

8 hours 48
hours in
advance

plus or minus
8 feet of

height above
sea level 48

hours in
advance

15 miles per
hour $24

65 miles 48
hours in
advance





Benefits of Improved Hurricane
Forecasting
• Econometric modeling and analysis – Don Waldman

– random utility behavioral model

– parameter estimates represent marginal utilities
 landfall time, windspeed, location, storm surge
 cost (marginal utility of income)

– estimation is by bivariate probit
 first choice between A and B
 second choice between A/B and “do nothing”

– analyzed only choice occasions 2 – 8
– 80 subjects – 7 choices each = 560 “observations”

 quadrature to account for intra-subject correlation
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Modeling Results
Choice Sets 2-8 Only (n = 560)

Bivariate Probit w/quadrature

Est. t-ratio Marginal
WTP

Landfall Time -0.067 -3.57 $2.18

Maximum wind speed -0.008 -1.08 $0.26

Landfall location -0.007 -3.22 $0.23

Storm surge -0.062 -3.50 $2.04

Annual Cost -0.030 -11.27



WTP Calculation: Improve Baseline to
Intermediate on All Attributes

Attribute
Baseline

(all  48 hours in
advance)

Intermediate
Improvement Diff. Marg.

WTP WTP

Time of expected
landfall ± 8 hours ± 6 hours 2 $2.18 $4.36

Maximum wind
speed ± 20 mph ± 15 mph 5 $0.26 $1.30

Projected location of
landfall ± 100 miles ± 80 miles 20 $0.23 $4.60

Expected storm
surge

±8’ of height
above sea level

± 6’ of height
above sea level 2 $2.04 $4.08

Total WTP $14.34



Current Research

1. Hurricane Forecast Improvement Project
2. Communicating Hurricane Information
3. Hurricane and Flood Warning Decisions



Hurricane Forecast Improvement
Project

• Socio-Economic Impacts Assessment
– Assessment of Emergency Managers - Betty

Morrow
 in-depth focused interviews
 emergency managers
 stakeholder communities (hospitals /

transportation / etc)
– Household valuation – Jeff Lazo

 non-market stated choice assessment
 adapted Benefits of Improved Hurricane

Forecasting
 attribute set from HFIP
 400 sample across the vulnerable region



Communicating Hurricane Information

• Examining the Hurricane Warning System:
Content, Channels, and Comprehension
– NSF-NOAA joint announcement of opportunity
– 18-24 month project

• Research foci
– How are hurricane forecast and warning messages

developed and communicated by NWS forecasters,
emergency managers, broadcast meteorologists,
and the public?

– How do at-risk coastal residents, including more
vulnerable populations, comprehend and react to
specific components of warning messages?





Hurricane and Flood Warning
Decisions
• Warning Decisions in Extreme Weather Events: An

Integrated Multi-Method Approach
– Funding from NSF Human and Social Dynamics program
– 3 year project

• Parallel studies
– Flash floods in Boulder, Colorado
– Hurricanes in Miami, Florida
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Thank You!

Jeff Lazo – lazo@ucar.edu

Rebecca Morss – morss@ucar.edu

Julie Demuth – jdemuth@ucar.edu

www.sip.ucar.edu


